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REMIND 
Tou... 


after 20 years’ unbroken 
service ‘SLUGOIDS” are 
as popular as ever... 
If you are not getting 
the maximum output 





from your mills, write 
to us. “SLUGOIDS” may 
put matters right. 


SLUGOIDS 


Regd. 532240 


KNOWN ALL OVER THE WORLD 


IDF B S} LTD oa PHONE: GLOUCESTER 24061 
PREMIER WORKS 
NEL CLOUCESTER 


tauisHep ey Concrete Pustications Lrp, 14 DartmoutH Street, Lonpon, S.W.| 
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From our range of Firebricks, 
High Alumina Bricks and Basic 
Bricks we are in a position to 
supply the correct type of 
refractory to suit all zones in 
Rotary Cement Kilns and also 
in Cement Coolers. Made in 
modern plants under carefully 
controlled conditions, all our 
refractory products possess the 


necessary properties for =<" 


long and dependable life. 


Preheating and Inter- 
mediate Zones — 
Thistle, Nettle and Stein 
50 Firebricks. 


Burning Zone — 

Stein 63 and Stein 70 High 
Alumina Bricks and Stein 
Mag C Magnesite Chrome 
Brick. 


3% Copies of our Pamph- 
lets Nos. i and 2 will be 
gladly sent on request. 


JOHN G6. STEIN & C° L' Bonnybridge, Scotland 


Telephone: BANKNOCK 255 (4 lines) 
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CEMENT PLANT SPECIALISTS SINCE 1903. 
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for all industrial 


requirements 


Air Washers and Heaters—Pneumatic Conveyance 
Air Conditioning and Dust Collecting Plant 


DAVIDSON & CO., LTD. 


SIROCCO ENGINEERING WORKS 
BELFAST, NORTHERN IRELAND 


LONDON - MANCHESTER 
GLASGOW - LEEDS - CARDIFF 
NEWCASTLE - BIRMINGHAM 
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CEMENT AND-LIME MANUFACTURE 


The accompanying illustration shows a No. 8 
size British ‘Rema’ Central-shaft Ball Mill, which 
is installed for providing pulverised fuel for a 
number of furnaces producing aluminous cement. 
Output of fuel—34 tons per hour. Fineness of 
fuel—95% passing a No. 170 B.S. sieve. 


The mill is mounted on roller bearings 
and is driven through a totally 
enclosed reduction gear. 


RITISH ‘REMA’ MANUFACTURING CO. 


IMPERIAL STEEL WORKS * SHEFFIELD 9 


BR.12 
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Zand 14 pounders 
The demand for smaller unit 
packages for home builder 
supplies is steadily increas- 
ing. Bowaters tough, well- 
made 7-lb. and 14-lb, bags 
ably answer most of these 
packaging problems. 
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Left : The Union Sp 
Sewing Head with 
ley for low outputs 
Below: ... or with 


veyor belt for highou 
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If you know about sack equipment 
you'll know that the Union Special 
Sewing Head is the best in the world. 
And Bowaters, by arrangement with 
the main British distributors, are the 
only paper sack manufacturers in the 
U.K. to supply it. It is fast, robust 
and efficient. It provides secure 
closure for sewn open mouth sacks. 
And its maintenance costs are low. 
It is supplied with a trolley base for 
low outputs and a conveyor belt base 
for high. There’ll be one on Bowaters 
standat the Packaging Exhibition, and 
someone to answer your questions. 
If you have to pack free and semi- 
free flowing materials in bulk don’t 
miss the opportunity to pick his brains. 
He’ll tell you too. about Bowaters 
other sack weighing and _ filling 
machines—many of them designed in 
Bowaters sack factory on Merseyside. 


zeae Ke Kea Kae Kaa Ka Kk 


CEMENT 


AND LIME MANUFACTURE 


There are years of reliable service in the Union Special 
Sewing Head. It’s built to take the strain of continuous 
operation over long periods—to meet the most arduous 
conditions found in practice. 


Kew KaeKa Kaha Kehr Ke Khe Kha Ka Ka Kaa 


And another of 
the best 


Designed for simultaneous weighing and packing of low 
output ground-rock products, the Bowater 7000 F.C. 
Packer can handle from 3—12 tons an hour in cwts., 
depending on the characteristics of the material. The sack 
holder is mounted on an Avery. pre-determined scale. 
Clear weight indication gives simple manual control. 


Ls 


If you are interested in new applications in 

your industry for 

Multiwall Sacks + Fibre Drums - Corrugated 
Come and see us at Stand No. 8, Row S, Empire Hall 
or write to: Divisional Sales Manager, Packaging Division, 
Bowater House, Stratton Stréet, London, W.1. GRO 4161 
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POLYSIUS| 
<A 


POLYSIUS Ltd. 
THE BRACKENS, ASCOT/BERKS. 


TELEPHONE: WINKFIELD ROW 395 
TELEGRAMS: POLYSIUS ASCOT 
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DAYLOR 


CIRCULAR DUST 
COLLECTORS 


JuLy, 1955 


The Mechanism shown above is standard and is robustly built 
for 24-hours’ operation. 


J. DARNLEY TAYLOR LTD. 


undertake the design and installation of complete 
Dust Collection plants, including 
ducting. 


Our machines are extensively used on Packing Plants, Grinding Mills, Screening 
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone 
dusts, etc, 

With many plants already giving first-class performances, our Collectors are sold 
mainly on reputation and incorporate cyclone and filter sleeve principles, with 


fully auto-scavenging and rapping cleaning mechanism. 


May we help you with your problem? Write or telephone to : 
100 VICTORIA STREET, LONDON, 8.W.1. Telephone: ViCtoria 5677 
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ALITE === 
ae: = (CS 

REFRACTORIES for 

CEMENT & LIME WORKS 


High Temperature Insulating Bricks 
‘‘PEER”’ Air-Setting Refractory Cements 
“R’’ Quality Firebrick for lower temperature work and resistance to abrasion 


E. J. & J. PEARSON LTD. 


STOURBRIDGE, ENGLAND 


fans 
for 


heavy duties 


Regardless of size—no matter what 
type—if it’sa fan for use in the Cement 
Industry contact Keith Blackman. 
Fans for KILN DRAUGHT 
SECONDARY AIR 
ar eer 
gorat Fete tte APPLICATION: induced draught 
SACK CLEANING for rotary cement kiln. 
TYPE: ‘Tornado’ 80” dia. HIGH 
CONVEYING EFFICIENCY blower with heavyduty 
BOILER DRAUGHT casing and impeller. 
VENTILATING DUTY: 62,000 c. ft. of gases per min. 


at 415°F. against 5.7” twg. 
Write for the fully illustrated Booklet No. 25/31 


Keith Blackman Ltd 


MILL MEAD ROAD LONDON N17 


rot ys mm) re 
T.A. 7224/608 
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BEVEL gear cutting 


Table Roller Drives on Slabbing Mill at the 
Steel Company of Wales Lid., exposed to show 
bevel gears supplied by David Brown-Jackson Ltd. 


WITH ATTRACTIVE DELIVERIES of 
machine cut gears for heavy industrial 
drives. 


Gears up to 14 ft. diameter can be 
supplied complete, finish machined from 
clients’ material or generated from fully 
machined blanks. 


To avoid delay enquiries should be 
accompanied by fully dimensioned 
drawings. 


THE 
DAVID BROWN 
CORPORATION (SALES) LIMITED 


JACKSON DIVISION 
SALFORD WORKS HAMPSON STREET 
MANCHESTER 5 
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“VISCO - BETH” AUTOMATIC 
DUST COLLECTOR IN LIME 
WORKS 


Photo by —— w ane Lime 
‘o. Led. 


VISCO 


DUST COLLECTION 


in Cement and Lime Works 


In hundreds of industrial plants in Britain, Africa, Australia, India, Mexico, etc. 
“* Visco-Beth ” Automatic Dust Collectors have solved the Dust problem. Materials 
dealt with include cement, lime, coal, chemicals, and a great variety of other materials 
in powder or fibrous form. Over 99°, of the dust freed at crushers, screens, conveyors, 
etc., is being recovéred before it can become air borne to settle on buildings and 
machinery. The result is increased output, lower production costs, and dust-free 
works. 

The “ Visco-Beth ” system of automatic bag-shaking and reverse air cleaning of 
filter tubes permits continuous operation with constant efficiency. So successful have 
** Visco-Beth ” Automatic Dust Collectors proved that many repeat orders have been 
received. 


We invite enquiries. Write for brochure “ Modern Dust Collection,” List No. 532. 


Consult us on your dust problem! 


VISCO ENGINEERING CO.LTD. STAFFORD RD. CROYDON 


ALSO MAKERS OF WATER COOLING PLANT, AIR FILTERS & AIR CONDITIONING PLANT 





JULY, 1955 CEMENT AND LIME MANUFACTURE PAGE Xili 


8 reasons 
for using 


MAGNECON 


HOT ZONE LININGS 


in your rotary Cement Kilns 


| Are not subject to chemical attack at highest 
operating temperatures. 


Will withstand kiln shut-downs without spalling. 
Will not disintegrate from thermal contraction. 


Have better than average hydration resistance. 


Are able to maintain coating during operation and 
during shut-downs. 


2 
3 
4 
5 Will build up coating very rapidly. 
6 
7 


Will give increased cement production per lining. 
8 Will save maintenance time and cost. 


MAGNECON is recognised in many Countries as the 
ideal basic lining for the production of Portland Cement. 


CONSETT IRON CO. €& 


LIMITED 
CONSETT - CO. DURHAM - ENGLAND 


(ls a 
TELEPHONES:’ CONSETT 341 (12 LINES). TELEGRAMS: STEEL, PHONE, CONSETT 
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ies amount of air penetrating the bed 
of the FOLAX GRATE COOLER can be 
adjusted independently of the amount 
of air required for the burning in the 
kiln, and the cooler and kiln speeds 
are independent of one another. 


JuLy, 1955 


Other features are efficient heat re- 
cuperation, air quenching, effective 
cooling permitting immediate grinding, 
low head room, low power consump- 
tion and small maintenance cost. 


The FOLAX GRATE COOLER—the cooler with horizontal grate and positive 


conveying of the clinker—is supplied by : 


FL SMUDTH « CO. io. 


105, PICCADILLY, LONDON, W.|I. 


TELEPHONE: GROSVENOR 4100 (17 lines). 
TELEGRAMS: FOLASMIDTH, TELEX, LONDON. 
CABLEGRAMS: FOLASMID' CONDON. 


. yb 
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Absolute Measurement of the Specific Surface 


Area of Powdered Materials. 


BLAINE’S apparatus for measuring the surface area of powdered materials gives 
comparative results only, that is it must be calibrated against a substance of a 
known specific surface area. For this reason the results are not very accurate 
and the use of the method is limited to purposes for which absolute accuracy is 
not essential. A modification of Blaine’s standard procedure, which makes possible 
the measurement of absolute specific surface area, was recently described by L. 
Zagar and C. Schumann*, and the results were found to be in good agreement 
with those given by other absolute methods of measuring surface area. 

In the standard Blaine apparatus (Fig. 1) the movement of the meniscus of the 
manometer liquid is given by the equation: 


Swit. ae 


in which B is the distance in continntees havoc the baat point reached by 
the meniscus and its equilibrium position; Q is the volume of air drawn through 
the bed of the test powder in time #; ¢ is the time in seconds, and K is a constant, 
specific to each bed of powder. In equation (1), when ¢ = 0 (at the beginning of the 
test), B = 0, andas soon as valve 2 (Fig. 1) is opened the meniscus of the manometer 
liquid begins to fall, very rapidly at first and then slower until the establishment 
of complete equilibrium. If the time required for the equilibrium to be established 
is infinity then, from equation (1), B = Q, that is the whole of the space corres- 
ponding to B is filled with air. Using a stopwatch and a scale attached to the 
manometer, a series of values for B = Q can be determined, together with the 
corresponding time intervals ¢ for each determination. The constant K is then 
obtained from equation (1) as in (2): 

In (B—Q) = — Kt + InB ss i - i x oi (2) 


~~ * Zement-Kalk-Gips, 1954, 7 (7)- 
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If now a series of values of Jn(B—Q) is plotted against #, a straight line is obtained 
the slope of which gives the required value of K. Experimental values of K 
derived from the graph in Fig. 2 are given in Table 1: 


500 1000 1500 2000 
——- &(seconds) 


a=permeability cell with the (1) Gypsum No. 1. (2) Gypsum No. 2. (3) Feldspar. 


bed of powdered material. (4) Quartz sand (coarse). (5) Quartz sand (fine). 


b=rubber stopper. c=mois- 
ture absorbing material. d= (6) Cement No. 1. (7) Cement No. No. 2. 


dibutylphtalate. e=scale. Fig. 2—Determination of Constant K. 
f=suction device. 


Fig. 1.—Blaine Apparatus. 


TABLE I. VALUES OF K 


cnet ne = ———y 








Test substance 


II | III 


eg 
Gypsum No.I .. a es we .. | 086x10-3 | 087x10-3 | 0-79 x 10-8 
Gypsum No. II .. i ea * ib 1:28 x 1073 1:24 x 1078 — 
Feldspar .. a sy te ss 2°31 x 1073 2°37 x 1073 2°37 x 10-8 
Quartz sand (coarse) .. oe ae oo |. SOM SO—* 3°30 x 10-3 3°53 X 1073 
Quartz sand (fine) Ae a ss or 1-60 x 10-3 1-61 xX 1073 1°58 x 10-8 
Cement No.1 .. os is ahs .. | 4:06 x 1073 4°97 X 10-3 3°44 xX 10-3 
Cement No.2... sa =. 56 io 1 PRT More 3°07 X 10-3 l 3°62 x 1073 
| 





The specific surface area of the materials is now calculated from the general 
formula for the air-permeability method: 


ee ee eee 
s=- 4. [Se 0 a on sc a By (3) 


where p is the density of the powder; « is the porosity of the powder bed; F is the 
cross-sectional area of the powder bed in sq. cm.; 4P is the pressure difference in 
the U-tube of the manometer in cm. water gauge; Q is the air flow in cu. cm. 
per second; 7 is the viscosity of air in poises (y at 18 deg. C. = 1.78 x 10-4); 
and L is the height of the powder bed. 
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In equation (3) only the pressure difference and the volume of air drawn through 
the apparatus have to be determined experimentally. If all surface area measure- 
ments are to be done on one type of substance only, (3) can be simplified by writing: 

AP (4) 

0 <3 4 

in which R = ——4 J ee 

_ p(I—¢) Ly | 

In the static method of measuring surface area, for example that of Lea and Nurse, 

pressure difference is constant, and the velocity of the air flow is not required. 

In the dynamic method, pressure difference is constantly changing, and so is the 

rate of the air-flow in the apparatus. The instantaneous values of pressure differ- 

ence can be read easily, but the determination of the velocity of the air-flow 

cannot be measured directly. One method of solving this problem is by differen- 
tiating the equation of motion of the system. Equation (1) then becomes 


a ae 
d ae T= K.B.e 


S=R- 


Therefore = = ian és es es a by ‘e (5) 


is the required velocity of air-flow and 4P is the pressure difference at time 2. 


dQ 
at 


If very accurate results are required, the expansion of air at the moment 
it leaves the permeability cell should be considered. It has, however, been shown 
by theoretical calculations that any such correction lies generally within the 
limits of experimental error, and can therefore be ignored. Before proceeding 
with the actual assessment of the test results, it must be bore in mind that 
Blaine’s method is applicable to streamlined flow only; Darcy’s law, which forms 
the basis of the method, is not applicable to turbulent flow. In a streamlined flow, 
the velocity of the air stream is directly proportional to the instantaneous pressure 
difference, that is the plot of dP/dt against 4P should produce a straight line. 
That this is the case is shown by the curves in Fig. 3. This method of interpretation 
of test results has an additional advantage in that it permits of a direct evaluation 
of an average value of the expression 4P/dQ/dt, which is required in equation (4). 


= Nn N 
n Ss o 


Poem, di-BP 


——~ $9-10° cem/sec: 
Fig. 3.—Graphs of the Streamlined Flow. 
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Table 2 gives 4P/dQ/dt corresponding to the porosity e of the test-powder bed, 
and values of the expression R as calculated from the measurements of the 
permeability cell and the viscosity of air. The experimentally determined values 
of the absolute specific surface area of a number of substances are given in column 
four of Table 2 (expressed in sq. cm. per gramme). 


TABLE 2 


P| | Average 
Variation | error of 
Material at | sq. cm./g. | Average | (Per cent.) |the middle 

| values 
L (Per cent.) 
| 


Gypsum No. 1 | 557 
3145 1-6 0-9 
0:20 3245 | 
Gypsum No. 2 0-21 2740 =| 0-8 0-6 
| o-21 “50 | . 2784 | 
Feldspar oe] O86. ; | . 2618 
0:26 5° : 2612 0-3 
0:26 | 55° . 2601 
Quartz sand 0-20 | ° . | eaa3 
(coarse) | 0-20 . . | -8ge7. | 28 | 1-6 
0-20 . : 1360 
Quartz sand 0°23 : Ts 2593 
(fine) | O23 5° ° 2570 5 0-9 O°5 
| 0°23 : . 2616 
Cement No. 1.. 0:23 . . 1476 
0°24 ° 32°6 1428 16 0-9 
| o22 | . . | 148 | 
Cement No. 2.. 0-23 | . 40°0 | 1636 
io eee . i gee 1570 | | 2-6 I°5 
0°24 . |.) Beg 1670 


0-20 

















In order to compare these results with those of the static method of Lea and 
Nurse, the same permeability cell was used for the two determinations. A variation 
in the results was found, but as the results never differed by more than 5 per cent. 
it can be accepted that the method is reasonably accurate and reliable. If all 
measurements are of one type of powder only the method can be further simplified 
by carrying out only one absolute surface area determination and relating to it all 
subsequent measurements. In this way a specific standard is provided which 
is free from the usual errors due to differences in the shape and density of the 
particles and the porosity of the standard and test powders as used in other 
methods. 

To ensure additional accuracy it is also recommended to use a cell c (Fig. 1) 
containing a moisture-absorbing material and a valve 2 between the cell and the 
powder bed. 
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Testing the Strength of Concrete by the 
Ultrasonic-pulse Method. 


By R. JONES,* B.Sc., Ph.D., and J. H. WETTERN,}+ A.M.Inst.T. 


THIS article describes the use of the ultrasonic-pulse method to assess the strength 
of precast units to form sections of primary and secondary beams which were 
to be assembled and prestressed on the site to form the beams in a new school 
building. The tests were undertaken at the request of the Ministry of Education 
and with the co-operation of Messrs. Gilbert-Ash, Ltd., the Prestressed Concrete 
Co., Ltd., and the Mono Concrete Co., Ltd. The testing was done at the works 
where the units were made, and ro per cent. of the total number produced were 
tested. By this means a stricter control of quality was achieved than would 
have been possible by usual methods of testing. 
16 000 
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2000 ©3000 4000 $000 6000 7000 8000 9000 
COMPRESSIVE STRENGTH — Ib/sq.in 


Fig. 1.—Relation between Longitudinal Wave Velocity and Compressive 
Strength. 
The Ultrasonic-pulse Method. 

For any concrete there is a simple relationship between the velocity of an 
ultrasonic pulse in the concrete and its compressive strength’ *. Therefore, 
if it is required to know the compressive strength, the procedure is to determine 
the velocity of an ultrasonic pulse in the concrete and to infer the corresponding 
compressive strength from ancillary data relating the compressive strengths and 
pulse velocities of cubes made of concrete of the same ingredients and composition. 
These data are obtained by testing cubes at different ages. Fig. 1 shows this 
relationship for the concrete used in making the units which were the subject 
of the tests described. By testing cubes at different ages and made from different 


* Road Research ee tie Department of Scientific and Industrial Research. 
+ The Mono Concrete Co. 
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batches of concrete, allowance is automatically made for slight variations in 
proportions which may occur from day to day. If, however, the average pro- 
portions of the mixtures are changed, or another type of aggregate is used, a 
further series of test cubes would be required? 2. 


Method of Testing. 

Fig. 2 shows the testing apparatus (which is fully described elsewhere’) 
together with precast units undergoing test. The velocity of the ultrasonic pulse, 
that is the longitudinal wave velocity, is calculated from the time taken for the 
leading edge of the pulse to traverse a known length of concrete. The pulse is 
sent out 50 times per second from a piezoelectric-crystal transducer held in 
contact with one face of the concrete. After passing through the concrete, the 
pulse is received by a second crystal transducer which converts the mechanical 
pulse into a corresponding electrical signal. This is amplified and produces a 
visual image of the pulse on the trace of a cathode-ray tube. The image passes 
across the screen in synchronism with the transmitted pulse. Timing-marks 
also appear on the trace at intervals of ten microseconds. The time of propa- 
gation of the pulse is measured by the displacement of the pulse when the trans- 
ducers are respectively (1) in contact with each other and (2) separated by the 
concrete. An interpolation device enables the time to be measured to + orl 


Fig. 2.—Testing the Precast Concrete Units. 
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microsecond, and reading is facilitated by expanding the part of the time-scale 
in which the signal lies. The thickness of the concrete at each measuring position 
is determined with the aid of calipers. 

The units (Fig. 2) were 3 ft. 3in. long and 7; in. wide across the bottom 
flange. The concrete in the bottom flange required the most careful examination 
since this part sustains the highest initial stresses. Analysis of a large number 
of measurements showed that the mean result from three standard positions was 
within + 1 per cent. of the true mean time of transmission. A standard pro- 
cedure of test was therefore adopted, consisting of taking three measurements 
directly across the 77-in. dimension (one measurement near each end and one 
at the middle). 

Initially it was desired that every unit be tested, but as a result of extensive 
preliminary measurements it was found that sampling methods could be employed. 
The decision to test 10 per cent. of all the units produced proved satisfactory 
both from a practical and from an experimental point of view. 

In order to keep handling costs low the testing apparatus had to be as near 
as possible to the stacking area, and the instrument was therefore housed in a 
small weatherproof building close to the casting shop. Access was by double 
doors on opposite sides of the building, which enabled a roller conveyor carrying 
the units to pass through. The apparatus was operated by the staff of the Mono 
Concrete Co., Ltd., and Messrs. Gilbert-Ash, Ltd., and the testing was fitted into 
normal factory routine. 

One unit from each batch was set aside when it was removed from the mould 
and placed close to the testing machine. As the units attained the necessary 
age they were prepared for testing in batches of about a dozen. Preparation 
consisted of numbering the units for record purposes, cleaning, and applying 
soap-jelly to the surface in the positions at which the transducers were to be 
applied. Particles of grit and air bubbles, if allowed to come between the trans- 
ducers and the concrete, tend to cause distortion of the cathode-ray trace; 
carborundum stone and a clean rag ensure the necessary smooth surface. The 
soap-jelly provides a coupling between the transducer and the concrete; this was 
as effective as the oil normally used and did not stain the concrete. 

Before each day’s testing a measurement was made on an aluminium proving- 
block through which the time of transmission of the ultrasonic pulse was accurately 
known. This enabled the operator to ensure that the apparatus was working 
satisfactorily. Fig. 2 shows a test in progress. An assistant holds the transducers 
in firm contact with the concrete while the operator observes the cathode-ray 
trace and records the reading. The rate of progress was governed more by the 
time required for handling and preparing the units than by the time taken in 
actual testing. The average rate was about twenty units per hour. 

The specification required the cube strength of the concrete to be at least 
6,500 Ib. per square inch at 28 days. The first measurements of pulse velocity 
showed that some of the units would have a somewhat lower equivalent cube 
strength at this age. The units were designed for a total load of 18 tons on the 
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flange, including the factor of safety. Compression tests showed that units failing 
under this load would have strengths corresponding to a pulse velocity in the 
flange of 14,600 ft. per second (Fig. 3). To provide a slight additional margin, 
14,800 ft. per second, corresponding to an equivalent cube strength of 5,000 lb. 
per square inch, was chosen as the acceptance figure. 


Test Results. 

The first 200 units tested were cast and cured between July and December, 
1953, when the weather was relatively mild. Subsequent units were cast and 
cured in January, 1954, when severe frosts occurred. The apparatus was not 
available until late in November, 1953, so that some of the first 200 units were 
considerably over-age at the time of test. The results from these units were 
adjusted to relate to an age of 28 days by using additional data obtained from 
ageing tests on cubes. 

The distribution of the longitudinal wave velocities in the units tested before 
I January, 1954, is given in Fig. 4. The results are on a normal distribution 
curve except for ten units which gave abnormally low values between 14,500 
and 14,700 ft. per second. These were all cast, although not necessarily tested, 
on the same day. For the normal part of the distribution the mean value of the 
equivalent cube strength was 6,300 lb. per square inch and the standard deviation 
+ 500 Ib. per square inch. Analysis of results obtained on cubes during the 


same period gave a mean strength of 7,750 lb. per square inch and a standard 
deviation of + 750 lb. per square inch. As expected, the strength of the concrete 
in the flange of the unit was slightly inferior to that in the corresponding test cube, 
but generally much higher than the acceptance strength. The variability, how- 
ever, was similar and it is concluded that the main fluctuations in strength were 
due to variations between the different batches of concrete. 


LONGITUDINAL WAVE VELOCITY —- ft/s 


Fig. 3.—Results of Compressive Tests. 
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40 


Units cast ond cured Units cost and cured 
during period of frost before i” Jan. 1954 
6 Jon. to 22” Feb. 1954 


NUMBER OF OBSERVATIONS 


00 4400 4600 4800 15000 15200 18400 15600 15800 
LONGITUDINAL WAVE VELOCITY — ft/s 


Fig. 4.—Distribution Curve of Mean Results. 


Results obtained from a further 97 units cast and cured during the intermit- 
tent frosts of January and February, 1954, are also given in Fig. 4. The strength 
of this concrete was appreciably less than that of the previous batch and there 
was wider variation. The difference is almost certainly due to the low tempera- 
tures, which delayed the hydration of the cement and reduced the rate of increase 
of strength. Subsequent tests on these units, following a period of thaw, showed 
when the required strength had been attained. Under favourable curing con- 
ditions the specified strength (the strength required before applying the pre- 
stressing force) can be attained at an age much less than 28 days. Thus, when 
an early delivery was required, ultrasonic tests showed whether units of an age 
less than 28 days could be used. 

The authors acknowledge the help given by members of the staff of the 
Prestressed Concrete Co., Ltd., Messrs. Gilbert-Ash, Ltd., and the Mono Concrete 
Co., Ltd. The article is published by permission of the Director of Road Research, 
Road Research Laboratory, and the Directors of the Mono Concrete Co., Ltd. 


REFERENCES. 


) JonEs, R. The non-destructive testing of concrete. Mag. Concr. Res., 1949 (2), 67-78. 

(2) JonEs, R. Testing concrete by ultrasonic pulse technique. Proc. Highw. Res. Bd., Wash., 
1953, 32, 258-75. 

(3) GaTFIELD, E. N. An apparatus for determining the velocity of an ultrasonic pulse. 
Electron. Engng. 1952, 24, (295) 390-5. 





CEMENT AND LIME MANUFACTURE Juy, 1955 


Planetary Arrangement of Lime Kilns. 


What is called a “ planetary ”’ system of arrangement of small rotary lime kilns 
is described by Mr. Wolf G. Bauer in “ Pit and Quarry ” for May, 1955. A small 
kiln is one within 5 ft. to 7 ft. diameter by 80 ft. to 130 ft. long, carried on two 
tyres and having an output of 25 to 75 tons a day, and the author claims that 
such kilns are as economical in production as shaft kilns. 

In describing the planetary arrangement, the writer states that compactness 
and centralisation of supervision, even with small kilns, is seldom achieved, and 
they are generally arranged in either straight-line or L-shaped pattern. In the 


A OPERATOR STATIO 
B STONE SUPPLY 

C KILN FEED 

D BURNING 

E. LIME PROCESSING 
F HYDRATING 


planetary arrangement all the processes and machines are directly seen, operated, 
and supervised by one man from the central plant control position. Fig. 1 shows 
small rotary kilns and ancillary plant in a planetary arrangement. The kiln- 
firing floor is part of a larger floor area, and each side of this floor forms the starting 
and end-point of a processing stage. In front of each stage in the process is a 
control panel with the corresponding switch-boxes and starters. 

The stone is delivered to the kiln by a belt conveyor parallel to the axis of the 
kiln. If no further kilns are to be added later, the kiln-feed bins and feeder can 
be as shown in the illustration. If room is to be left for future kilns, the bins and 
feeder are farther back, nearer the centre of the operating station. The other pro- 
cesses are arranged in groups radially in sequence around the control station. 
The stone-receiving, and perhaps the kiln-preparation, stage (including crushing 
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and screening if stone is received unsized) are directly behind the kiln-feed bins. 
The cooler is parallel to the kiln in order to allow the cooled lime to be taken to the 
control station prior to crushing. This arrangement permits continuous inspection 
of the lime and can be arranged with any type of cooler. 

The crusher and crushed-lime bins are on the same side of the station, while 
the hydrator, dust washer, hydrate feeder, and process mill, etc., are close to 
the operating station. Small intermediate levels, extensions, or mezzanine floors 
may be arranged around the operating station area, but heights of feed-points 
and process-access points are designed to fit into the operating station area. 
If this design is basically followed, many minor innovations can be incorporated, 
such as visual and sample-testing points, a lighted board with a painted flow-sheet 
diagram to show the material flow or bin level, splitgate position indicators, testing 
equipment, instruments and controls, firing report chart, material-flow counters, 
and so on. It is not much more difficult to design in planetary style than it is to 
follow the conventional arrangement, nor is the cost necessarily higher. The 
potential operating advantages and cost savings, however, include the following: 
The flow of material, feed transfer, process changes, and control points are under 
direct observation at all times; it is unnecessary for the operator to be out of sight 
of any of the manufacturing stages in order to attend or adjust any one; better 
use is made of the site, and the plant can be extended without altering the position 
of the operator. It is stated that this arrangement has given satisfactory results 
at a mineral processing plant recently designed by the writer. 


Cement Works Expansion in Siam. 
The Export-Import Bank of America has granted a credit of $1,250,000 to 
the Siam Cement Co., Ltd., for the extension of its works by the purchase of 


equipment from the U.S.A. It is proposed to increase the capacity of the works 
by about 15,000 tons of cement a month. 


Cement Production in French Morocco. 
The starting of a new kiln at the Casablanca Cement Works has increased the 


capacity of the cement works in French Morocco to 600,000 tons a year, which 
equals go per cent. of the demand. 


New Cement Works in Lebanon. 


A new cement works with a capacity of about 70,000 tons a year started 
production in March last. 


‘ 


Increased Production of Cement in Pakistan. 


In the year 1954 more than 666,000 tons of cement were made in Pakistan. 
This compares with 596,000 tons in the previous year, 530,000 tons in 1952, and 
499,000 tons in i951. New cement works at Daud Khel (Punjab) and Hyderabad 
are expected to be in production by the end of 1955. 
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The Associated Portland Cement Manufacturers, Ltd. 


THE following is abstracted from the address of the Chairman, Sir George Earle, 
C.B.E., at the annual general meeting of the stockholders of the Associated 
Portland Cement Manufacturers, Ltd., held in London: last month. 

The trading surplus increased by {1,894,000 to £11,053,000, being helped by 
the fact that in 1953 it was necessary to import cement to sell at the home trade 
price, involving a loss of over £800,000. The sum of £3,578,000 (£690,000 more than 
last year) was set aside for depreciation and replacement of plant and machinery. 
Provision for taxation increased by £636,000 to £3,984,000. After deducting 
transfers to reserves, etc., amounting to £2,300,00c, there was left for the stock- 
holders £154,000 more than last year. The tax paid per pound invested in the 
business was now 94 per cent. higher than pre-war, wages were up by 173 per 
cent. and coal by 271 per cent., but the home trade price of cement had increased 
by only 130 per cent. and was still the cheapest in the world. 

OvERSEA WorkKS.—In Australia the second wet-process kiln was working well 
and the 1954 results were much better than those for 1953. The mechanisation 
of the colliery was now practically complete. The paper bag company, in which 
the Australian Company had a large interest, was building a factory in Sydney, 
while the Melbourne factory was being modernised and a small bag factory in 
Perth would be in production this year. 

In Canada the demand in British Columbia was not sufficient to keep the works 
on full output, but thanks to the considerable expenditure on new plant at the 
works they were able to keep their costs to a reasonable level and to produce 
satisfactory results. The demand there had now improved. 

The construction of a new works, with a capacity of 100,000 tons a year, near 
Nairobi, by the East African Portland Cement Co., Ltd., had started. 

The Malayan Company, in its first full year of working, paid a dividend of 
24 per cent. They had started the new year very well, and hoped for much better 
results in 1955. 

In Mexico the devaluation of the peso, apart from reducing the value of divi- 
dends by 44 per cent., resulted in a large increase in the cost of labour and fuel, 
which so far had not been balanced by any increase in the selling price. The 
demand also dropped. The prospects at the moment were not particularly en- 
couraging, and it was extremely disappointing that, owing entirely to these 
causes which were outside their control, the very fine factory at Tolteca had not 
yet produced the results it otherwise would have done. 

The M.Y. “‘ Golden Bay ”’ was now in New Zealand. This ship was designed for 
carrying loose cement and coal. It seemed probable, however, that owing to the 
increased output of the works in New Zealand she would not have much, if any, 
time for carrying coal. Silos and packing plant had been built at Wellington and 
similar plants were to be built at Wanganui and Tarakohe. Plans for increasing 
the output of the works were under consideration. 

In South Africa the third large kiln at Lichtenburg should start in August. 
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Grinding 


Though a ‘closed circuit’ 
makes it easier to control 
production to a specific 
fineness, consistent ac- 
curacy depends upon the 
plant being reliable. The 
trouble-free running syno- 
nymous with Vickers mills 
demonstrates, in fact, that there is no 


substitute for skill and experience 


VICKERS-ARMSTRONGS backed by manufacturing capacity. 


(ENGINEERS) LIMITED 


VICKERS HOUSE - BROADWAY LONDON swWI 





PAGE xvi 


ABRASION 
SHORTENS 
BELT LIFE 
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Where abrasion is a major operating hazard, 
Goodyear belts—Stacker, Style B, Style HRS and 
Style HD —are highly recommended. 


Abrasion can damage belting in many avoid- 
able ways. Whatever kind of material is 
conveyed, the greatest wear is caused by 
loading impacts; the clinging of abrasive 
elements to the underside of the belt on its 
return run; belt misalignment; incorrect 
positioning of chutes, and by ‘ tight ’ idlers. 
Abrasion from these causes can largely be 
avoided by correct installation and mainten- 
ance but when abrasion is due to the nature 
of the load it can only be overcome by the 
correct choice of belt. 


ABRASION AND GOODYEAR 


To combat abrasion, Goodyear has devel- 
oped a wide range of belts each with covers 
compounded to suit particular duties. Each 
belt is backed by unequalled experience in 
the compounding of rubber and of pion- 
eering installations throughout the world 
since the early days of belt conveying. 
These are the features that make a 
Goodyear conveyor belt the best your 
money can buy — resulting in the lowest 
cost per ton conveyed. 


COMPLETE GOODYEAR SERVICE 


Goodyear do more than supply a belt best 
suited to match your operating needs. 
Skilled Goodyear Engineers will be glad to 
discuss the solution to your operating and 
maintenance problems. Furthermore, 
Goodyear operate a mobile service for 
on-the-spot splicing and repairs. If you 
would like to know more about 
Goodyear conveyor belting and Goodyear 
service write to The Goodyear 
Tyre & Rubber Co. (Gt. Britain) Ltd., 
Wolverhampton. 


‘ STACKER? 

Specially designed for use 
where super quality belting is 
demanded by the frequency 
and severity of abrasion and 
flexing. It is ideal 

for conveying rock, 

ores, coke, glass 

cullet and all 

highly abrasive 
materials. 


GOODFYEAR 


INDUSTRIAL RUBBER PRODUCTS 


CONVEYOR BELTING - V-BELTS 


TRANSMISSION BELTING .- 


HOSE 
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White’s South African Portland Cement Co., Ltd., had a very good year. A new 
works outside Salisbury in Southern Rhodesia was to be built for the Salisbury 
Portland Cement Co., Ltd., their latest oversea investment. They hoped pro- 
duction would start in 1956. 

HoME WoRKS AND TRADE.—During 1954 the Company produced record 
quantities of cement at home, and also of many of its other products, while other 
makers incieased their production substantially; it was thus possible to avoid 
the importation of foreign cement. This year they hoped to show even better 
figures of production from their own works, and in addition there would be cement 
coming from Widnes and Whitehaven where new sulphuric acid plants were being 
erected. The recently announced road programme would require additional 
quantities of cement in the next few years and he was confident that the cement 
industry as a whole would have no difficulty in meeting all demands arising from 
this source. They were maintaining their share of sales in the world markets, 
and despatches so far this year reflected the steadily expanding needs of their 
customers. 

The building of the new works at Cauldon in Staffordshire had been dis- 
appointingly slow, but the work was now well in hand and progress should be 
satisfactory. The cost of this works would be about £3,000,000 for an annual 
output of 175,000 tons. It was obvious that this works alone would not be an 
economical proposition, as their small profit margins would be nearly all absorbed 
by depreciation charges. Fortunately, they hoped to make considerable savings 
in the cost of delivery of the cement which now supplied the market for which 
Cauldon would cater in the future, but even under these conditions the investment 
was not attractive. However, they considered that they must build this works 
because, as the largest manufacturers in the industry, they had special responsi- 
bilities to keep the market supplied. 

Last year he reported that they were about to build a works at Westbury in 
Wiltshire, and preliminary work on the site was now complete. They now hoped, 
however, that it might be possible to increase the output from their existing works 
by more than the proposed output at Westbury at a much smaller capital cost. 
They did not yet know if this idea would be a success, but they would know this 
year, and in view of what he had said about the investment at Cauldon it was 
obviously wise to wait and see at Westbury. 

They were constantly having to carry extra costs, but since March last year 
they had been able to avoid increasing prices. It was questionable, however, 
whether they would be able to so absorb the increase in the price of coal which was 
shortly to be made. Apart from its very high price, they were involved in great 
expense owing to the varying quality of the coal they were obliged to buy. The 
variation in quality got worse every year. This was a serious trouble and one which 
they did not have to bear in pre-nationalisation days. 

Their expenditure on research on methods of manufacture and on the quality 
of their products was increasing; in 1954 it amounted to £252,000. 
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Polyvinyl Acetate Emulsion as an Addition 
: to Cement. 


THE addition of polyvinyl acetate emulsion to Portland cement has been found 
in the United States to improve some of the properties of Portland cement mortars. 
Experiments made at the Department of Chemical Engineering of the Massachu- 
setts Institute of Technology showed that the addition of 1 part by weight to 5 
parts of Portland cement produced the following results. 

(1) The tensile strengths of mortars cured in a dry atmosphere were three to 
four times those of plain cement mortars cured in a fog room and eight to ten 
times those of plain cement mortars cured in a dry atmosphere. 

(2) The elongations at rupture of tensile specimens cured in a dry atmosphere 
were about twenty times the elongation at rupture of plain cement mortars cured 
either in a dry atmosphere or in the fog room. 

(3 The compressive strengths of mortars cured in a room at 50 per cent. 
relative humidity were only 70 per cent. of the strength of plain cement mortar 
cured in a fog room but more than three times that of plain cement mortar cured 
in a room at 50 per cent. relative humidity. 

(4) For specimens cured in a dry atmosphere, the strength of the bond to 
steel was one-and-a-half times and the strength of the bond to concrete surfaces 
was ten times that of plain cement mortars cured in a dry atmosphere. 

(5) Since 50 per cent. relative humidity at 70 deg. Fahr. approximates to 
usual indoor drying conditions, the mortar can be left to set and harden by itself, 
without the wetting required for plain cement mortars to obtain high strengths. 
This was confirmed by the strength of the tensile specimens cured in a room with 
relative humidities varying from 25 per cent. to 45 per cent. with temperatures 
varying from 65 deg. to 85 deg. F. 

(6) The mortar containing a polyvinyl acetate to cement ratio of 0.2 was more 
workable and flowed more easily than did plain cement mortars with the same 
water to cement ratio. It did not require the extra tamping and ramming 
essential to compact the plain mortars. The water to cement ratios in most of 
the tests were 0.6 for compressive cubes and 0.43 for tensile briquettes. Decreasing 
the water content within the limits of workability increased the tensile strength 
of mortars containing polymer. This was not possible with the plain cement 
mortar which was at the lower limit of workability. 

(7) The modulus of rupture for the mortar cured in the room at 50 per cent. 
relative humidity was forty times that of plain mortars cured in the fog room. 
The impact strength of mortars cured in the fog room was 20 per cent. more than 
the impact strength of plain mortars cured in the fog room. 

(8) Mortars cured in a fog room when compared with plain cement mortars 
cured in a fog room had about ten times the resistance to abrasion, at least the 
same resistance to freezing and thawing, and the same or greater resistance to 
corrosion by alkali, organic solvents, and dilute inorganic acids. They were 
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Balls Vellets 


Manufactured in hard white “ WYCHRO "’ iron, 
giving extremely good wearing qualities, these are widely 
used by manufacturers of cement and paint at home and 
abroad. Any size ball or pellet can be made to customer's 
specification. Please send for our illustrated folder. 


Our highly mechanised plant has been specially installed 
for the production of grinding media and mill linings. 


WILLENHALL 
: Fe 2 eS 
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Produced in Sheet Steel 

in all thicknesses from 21 

gauge to 3”. For easy 

handling, all products 
are packed in bundles of 25 or 50 
according to weight and marked to 
customer’s specification. 
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MISCELLANEOUS ADVERTISEMENTS. 


SCALE OF CHARGES. 

Situations Wanted, 3d. a word ; minimum 7s. 6d. 
oes | Vera, “a. 4 word ; oe 10s. 

ox S. extra. engagement 0, parmens 
answering these advertisements subject to the noti- 
Sication of Vacancies Order, 1952. Other miscel. 
laneous advertisements, 4d. a word; 103. minimum, 
Advertisements must reach this office by 
the Sth of the month of publication. 


SITUATION VACANT 


Applications are invited by The Associated 
Cement Companies, Ltd., a large industrial 
concern owning and operating Cement Factories 
in Pakistan, for the post of a Works Chief 
Engineer. 

Qualifications: 

(1) University Degree in Mechanical or 
Electrical Engineering. 

(2) Five to ten years’ practical experience in 
engineering concerns of which at least 
three years should be in a responsible 
position. Cement Works experience pre- 
ferred. 

Starting Salary: 

Pak. Rs. 1200/- per month (equivalent to 

£129 approximately at the present exchange 

rate) plus a monthly Overseas Allowance of 

Pak. Rs. 300/-. 

Main Terms: 

(1) Three years’ agreement subject to three 
months’ notice. Renewal at Company’s 
option for a like period. 

(2) When joining duty, free ordinary first- 
class sea passage for self, wife, and depen- 
dent children below 15 years age, 
plus similar free sea passage while 
proceeding on leave after three years’ 
service. 

(3) In addition to Salary and Overseas 
Allowance, other benefits include rent- 
free furnished house, dearness allowance, 
annual bonus depending on Company’s 
profits, Provident Fund, etc., according 
to Company’s rules. 

Apply sin duplicate stating nationality, age, 
marital status, qualifications and details of 
experience, supported by copies of certificates 
and testimonials and latest photograph to Box 
No. JN/92, c/o 95 Bishopsgate, London, E.C.2, 


* CONCRETE SERIES” 


Books on Concrete 


For a complete catalogue giving prices 
in sterling and dollars, senda postcard to: 


CONCRETE PUBLICATIONS LTD. 


14 DARTMOUTH 8T., LONDON, 8.W.1, ENGLAND 
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more resistant to concentrated hydrochloric acid, but less resistant to boiling 
water. 

It is claimed that one of the outstanding results of the investigation is that the 
Portland cement mortars containing polyvinyl acetate emulsions have maximum 
improvement in properties when cured in air at ordinary temperatures and 
humidities. This self-curing, combined with improvements in tensile and bond 
strengths, extensibility, and resistance to abrasion, impact, and corrosion, makes 
this material very interesting as a possible means of improving some of the qualities 
of Portland cement mortars. 

It is said that among the uses for which this material may offer particular 
advantages are (1) Floor toppings and road surfaces for which greater tensile and 
impact strengths, greater resistance to abrasion and corrosion, and increased 
resiliency offer a considerable resistance to cracking; (2) Wall and ceiling plasters 
where increased bond strengths and increased resiliency, combined with self- 
curing properties, are advantageous; (3) Masonry surfaces where self-curing and 
bond strengths are advantageous; (4) Limited structural uses, such as for tanks 
and pipes, where tensile strength is important. 

The polyvinyl acetate to cement ratio of 0.2 which produces the optimum 
physical properties is the most workable mixture. It is probable that because 
of the excellent workability the physical properties can be further improved by 
decreasing the water-to-cement ratio. 

The process is being developed in the U.S.A. by the Borden Company of 
Peabody, Mass., and the British licensees are Messrs. Scott, Bader & Co., Ltd., of 
Wellingborough. 


New Cement Works in Spain. 
The firm of Ferrdand, S.A., of Bilboa, has received permission to build a factory 
at Sagunto, Valencia, with an annual capacity of 40,000 tons of metallurgical 
cement and 20,000 tons of special cement. 


Production of Cement in Greece. 

On the occasion of the sailing of a ship with 9,400 tons of cement for Saudi 
Arabia, the Greek Minister of Commerce said that cement production in Greece 
increased from 278,000 tons in 1948 to 860,000 tons in 1954 and was expected to be 
as large as 1-1 million tons in 1955. Exports at present were about 25 per cent. 
of the total production, and for 1955 were expected to be 250,000 tons valued at 
about $3,000,000. 


Cement Production in Angola. 


The production of cement in Angola, Portuguese West Africa, in the year 
1954 Was 32,162 tons, an increase of 13,472 tons compared with 1953. 
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